The first cliical accounlt of a case of genieral paralysis was recorded in 1798 by
Haslam, who was then Apothecary of Bethlem Hospital. It was not, however, uLntil 1I822 that the conldition was recognized, by a Fi-ench psychiatrist named Bayle, as a disease entirely based upon a known pathology. His description of the pathological changes and of the clinical symptoms holds good in its essentials to-day. From this time unitil the discovery of the true niature of general paralysis many factor-s were elaborated to account for its xtiology, anid equially nLumerous and varied were the remedies suggested. The latter included such diverse methods as venesection, cautery to the head and spine, baths of varying temperature, purgatives and electricity. Iron, potassium bromide, quinine, silver nitrate and digitalis were the more prominent drugs advocated. These methods of treatment held promillence at various stages and, until a better was made. In I857 the relationship between general paralysis and syphilis was stressed by Esmarck and Jessen, who reported three cases of syphilis followed by general paralysis. Thereafter there developed a controversy as to the nature of the causation which lasted over fifty years, and was only settled by the researches of Wassermann and Noguchi.
Meantime treatment had progressed chiefly along two channels, the specific and non-specific forms of therapy. It is witlh the chief variety of the latter that I propose to deal to-day, namely, the treatment by the induction of malarial fever.
The beneficial effect of fever in the psychoses generally had been recognlized It is therefore advisable to sterilize instriinents, &c., by boilinig, but such must be cooled prior to use. The exposure of the parasites to the influence of heat is inadvisable. Rudolf founid that they were killed if exposed to a temperature of 1200 F. for a period of three minutes. Another cause of failure is the delaying of the inoculation after the blood has been withdrawn. If -such a delay is necessary the blood should be kept on ice. It should, of course, be remembered that a few people possess an immunity to malaria which may account for the failure, as also may any antimalarial drugs taken just before or at the time of the inoculation.
The incubation period is a variable factor anid usually extends from four to twenty-five days. If the patient's condition otherwise is good, there is no necessity to keep him in bed durinig the day while the fever is developing. The temperature during the first seveni days should be recorded at least twice daily, and thereafter every four hours, until the onset of the fever. This is usually preceded by headache, malaise and the complaint by the patient. of feelinig out of sorts. He then welcomes bed. During the rigor the temperature should be taken every thirty minutes, and it is not uniusual to r-ecord temperatures over I050 F. No drugs should be administered to control the pyrexia. Tepid sponging of the patient is advocated if the degree of fever exceeds I05°F.
As to the nature of the fever, this depends largely on the strain of parasite used. As the benign tertian variety is that most frequently employed, one expects the patienit to have a rigor every second day. Witlh the passage of the infection through various patients and re-inoculation of some of these, a double infection is frequiently obtainied, the febrile attacks occurring daily. This allows the patient little time to recover from his attacks and is very exhausting. More r-ecently the quartan variety has been employed, and its use is advocated in debilitated subjects. Here there is an interval of two days between the rigors,. most valuable where the general condition is not very good. Attention at this time should be paid to the condition of the bowels and a look-out kept foir retention of urine. Cardiac drugs, such as (ligitalis, str-ophanthus or caffeinie, are giveni regularly during the fever. Von Jauregg advocates their administration at the beginning of the rigor and again when the fever reaches its highest peak. Blood-films should be examined at daily intervals throughout the pyrexia. The number of parasites found varies greatly in different subjects. Some have few parasites in a field, and yet are more uLpset clinically by the fever than others who show numerous parasites. Of great value, however, is a rapid increase in the number of parasites seen in each field, and it should be taken as a warning sign.
If the general condition remains satisfactory the fever is allowed to continue until the patient has had ten rigors. Thereafter it is discontinued by the administrationi of quinine sulphate or hydrochloride, io gr. being given three times a day for a few days. The effect is rapid, the fever subsides and the parasites disappear from the blood. Attached to this form of treatment there are certain dangers which must be fully appreciated, and for these onie must be constantly on the look-out, prepared to abort the fever. A most important indication for stopping the fever is a sudden drop in strength, characterized by apathy and listlessness in the interval between the paroxysms. Cardiac weakness is the frequent cause of death, and shows itself as an irregularity or weakness of the pulse, weakened heart sounds, cedema and pulmonary congestion. An increase in the pulse-rate of over i6o beats a minute, or in the respiratory rate of over 6o a minute should be taken as danger signals. A small quantity of albumin is found in the urine during the fever and need not be regarded seriously unless the amount increases, when it is of great imnportance. The appearance of jaunidice is also an indication for delaying the next paroxysm.
If it is desired to cur-tail the fever then it may be accomplished by the adtinlistratioin of a small dose of quinine, 3 or 4 gr. of quininie sulphate. This will temporar-ily arrest the fever. There is no further pyrexia as a rule for at least seven days, and if the patient's general condition improves during that period the fever may be allowed to continue again. If such is considered inadvisable, fturther doses of quinine may be administered and the fever stopp)ed altogether.
It should be borne in minid, however, that the best results are usually obtainied following a series of ten to twelve pyrexial attacks.
Re-inoculation with malaria is possible in many cases and a further course of fever may be given if no improvement follows the original fever. In some, however, it is impossible to re-inoculate with malaria; immunity develops after one attack. Only rarely are patients immunie to the original inoculation, and, as a rule, such patients have been resident in tropical countries during some period of their life. It is claimed for quartan fever that inoculation by this strain is frequently possible after an initial course of fever of the tertian variety.
Recurrence of the fever is rare following upon blood inoculation. It is more frequent after inoculation by mosquito bite and may occur several months after the original fever.
EFFECT OF THE FEVER.
It is important to remember that mental phenomena may be exhibited during the fever attributable to the malaria. come is a matter of doubt. It is also important to remember that the rate of improvement following treatment may be very slow, anid is only manifested in its full degree many months after the treatment is concluLded. As a rule, in advanced cases one can onily hope to arrest the disease, and it is a matter of opinion whether the gain to such patients who are transferred to what are regarded in mental hospitals as " goodworking dements" is a material one.
MECHANISM OF MALARIAL THERAPY.
The mechanism of malarial therapy remains a matter of conjecture. Various theories have been elaborated but none are satisfactory. It has been suggested that the effect may be a direct result of the high teinperature obtained during the fever, which thereby directly destroys the parasites. The degree of fever attained durinig the course of the illness is very rarely that required experimentally to prevent development of the spirochaete.
That the improvement may be due to metabolic changes with a quickening of metabolism and removal of waste products has been suggested. If this were the real explanation, one might reasonably expect a re-accummulation within the period during which many of the remissions have lasted, and their relapse ere this. A further theory suggested is that the improvement results from a mobilization of the defensive powers of the body resulting from a vital reaction of the total organism to the infectious disease.
Onie of the bodily reactions to svphilitic infection is an increase in the mononuclear cell-content of the blood. It is kniown that in both malaria and relapsing fever, which has also been employed in the treatment of general paralysis, the mononuclears are increased. It has therefore been suggested that this increase may partly account for the benefit which results.
Another theory is that the malarial parasites may act as antigens and give rise to the production of antibodies whiclh may act on the spirochaete. Plaut suggests, on account of this possible biological reaction, that an infecting organism should be employed more closely related to the spirochoete, and consequently he has advocated the use of relapsing fever.
Various other suggestions have been made, but as yet we are ignorant of the true mechanism. One has to assume that there is a destructive or at least a deleterious effect on the spirochbtes as a result of malarial therapy, sinice they are practically never obtained in the brain of those who have improved after this treatment and have later died of an. intercurrent disease.
OTHER FORMS OF PYREXIAL TREATMENT
EMPLOYED.
The advantages pertaining to treatment by malaria may be summarized as follows:-(r) Frequent highi temperatures are produced; (2) a great majority of people are susceptible to the disease; (3) the rises of temperature recur at short intervals; (4) the disease is readily controlled by quinine.
Unfortunately there are several disadvantages to this form of treatment.
(i) The most important isthat the reaction produced in some patients is sometimes very severe and produces a certain mortality. This necessitates a careful examination and selection of cases to be submitted to this form of treatment. In all patients treated there is a severe degree of anasmia due to the destruction of the red cells, and jaundice may develop. (2) The infecting organism cannot be kept alive in culture or in labora-tory animals, and it must be transmitted by the mosquito or directly from patient to patient. (3) Objection has also been raised to the carrying over from one patient to another of syphilitic blood with the infecting organism. (4) There is also the practical difficulty arising through the fact that some are not susceptible to malaria, anid some have only a limited number of paroxysms which then spontaneously cease.
To overcome these difficulties two other methods have been advocated and are worthy of mention. In I9I9, Plaut and Steiner introduced the treatment by relapsing fever. They thought that the therapeutic action might be intensified if a micro-organism were employed that was closely allied to the Spirochceta pallida.
This they claimed for the infecting organism of relapsing fever, namely, S. duttoni. In addition, this organism could be kept alive in laboratory animals and the fever was alleged to be less severe than malaria. Moreover, the fever was said to be readily controlled by the administration of arsenic.
This form of treatment was tried at the Maudsley Hospital in 1926. The infecting organism was obtained by Dr. Golla, Director of the Pathological Laboratory, direct from Professor Plaut. The strain could be kept alive in mice, but it required to be carried over from one mouse to another every fourth day. In the inoculation of patients the mouse was killed and a small quantity of blood, i to 2 c.c., was removed aseptically from the heart. This was diluted with saline and injected into the patient. As with malaria, inoculations could be performed by either the subcutaneous, intramuscular or intravenous methods. After the fever had developed further inoculations could be made by direct blood inoculation from one patient to another. The incubation period varied from five to seven days. At the onset of the fever the patient complained of headache and general malaise. Thereafter the temperature rapidly rose to I03°F. and io50 F. and was assQciated with generalized pain throughout the body. The per-iod of several months. It is said to respond very quickly to arsphenamine, and the dangers attaclhed to its use are few in number. It has been found that if the intr-avenous method of inoculation is employed, the occurrence of a primary lesion with lymphangitis is apparen-tly avoided. The advantages claimed atre that the organism can be maintained in laboratory animals anid consequently they are always available for use. The disease is less exhausting to the patient than malaria. It may be given to patients who are immune to malaria, and it is apparently possible to give it either before or after malaria without modifying the clinical course of either condition. No results are as yet available as to the efficacy of this treatment, and at present malaria remains the safest and-most effective form of fever therapy.
The present consensus of opinion, howvever, is in favour of a combination of nonspecific therapy. Von Jauregg begins the specific treatment as soon as the fever is stopped. With the first dose of quinine he gives o03 grm. of neosalvarsan, five days later o045 grm. is given, and thereafter eight inijections of o-6 grm. are given at intervals of eight days. The air is charged with water vapour, which has a distinct "thermal" effect on the skin according to the temperature. The vapour bath has been in use from time immemorial, and the ancient method of preparing it was by placing a tub of hot water in a building and throwing hot glowing stones into it. The vapour bath checks evaporation from the surface of the body, itn consequence of which heat is retained and the bodily tetnperature raised.
After a varying period in the " vapour"
